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Petrogenic (petroleum-derived) PAH distributions
show a predominance of alkylated compounds
compared to pyrogenic (combustion-derived).
Fossil fuel combustion products tend to be enriched
in the larger PAH compounds, which consequently
dominate the PAH distributions in the urban sedi-
ment samples. This is one of the principal hallmarks
of “Anthropocene” deposits.
More widespread is the airfall deposition of fossil fuel
combustion products from vehicular, domestic and
industrial sources. These occur in higher concentrations
in large urban centers, but are also detected in remote
areas. Parent (nonmethylated) PAHs such as phenan-
threne, fluoranthene and pyrene are the most abundant
organic marker compounds in these combustion-derived
deposits, distinguishable in their types and proportions
from the combustion products of natural vegetation fires.
The occurrence of specific fossil fuel combustion-derived
PAH assemblages serves as a stratigraphic signature for
Anthropocene deposits.
Fossil fuels can occur as environmental contaminants in
raw form (e.g., crude petroleum spilled during transport) or
as manufactured products (e.g., diesel oil from a leaking
storage facility, coal tar from a manufactured gas plant,
plastic waste in a landfill, pesticides from petroleum feed-
stock in agricultural soils).
Distinctive assemblages of hydrocarbon marker com-
pounds including acyclic isoprenoids, hopanes, and
s t e r a n e s c a n b e r e a d i l y d e t e c t e d b y g a s
chromatography/mass spectrometric (GC/MS) analysis of
surface sediments and soils. Polycyclic aromatic hydro-
carbons (PAHs), along with sulfur-, oxygen-, and nitrogen-
containing aromatic compounds, are also characteristic of
fossil fuels and are readily detectable as well.
Representative composite chromatogram - PAH distribution





































Recognizing the tremendous collective impact of humans on the environ-
ment in the industrial age, the proposed designation of the current time peri-
od as the Anthropocene Epoch has considerable merit. One of the signa-
ture activities during this time continues to be the intensive extraction,
processing, and combustion of fossil fuels.
While fossil fuels themselves are naturally-occurring, they are most often
millions of years old and associated with deeply buried strata. They may be
found at the surface, for example, as natural oil seeps or coal seam out-
crops, but these are relatively rare occurrences.
Fossil fuels and their myriad by-products become the source of distinctive
organic chemostratigraphic marker compounds for the Anthropocene when
they occur out of their original geological context, i.e., as widespread con-
taminants in sediments and soils. These persistent compounds have high
















Examples of Aromatic Hydrocarbons
Polycyclic aromatic hydrocarbons (PAHs) are
composed of multiple fused aromatic rings
Methods
D r i e d s e d i m e n t s a m p l e s w e r e a n a l y z e d b y p y r o l y s i s - g a s
chromatography/mass spectrometry (Py-GC/MS).
A) Py-GC/MS conditions: CDS 1500 pyroprobe (610 °C, 20 sec.),
Thermo Finnigan Focus DSQ, 60 m J&W Scientific DB-1MS column
(0.25mm i.d., film thickness 0.25 mm). GC program: 5 min at 50 °C; 5
°C/min. to 300 °C and then isothermal for 25 min. The MS was operated in
full scan (50-550 Da, 1.08 scans/sec., 70eV ionization voltage)) or in
selected ion monitoring (SIM) mode.
B) Alternate Py-GC/MS conditions: CDS 120 pyroprobe (600 °C, 20
sec.), HP 5890 GC, HP 5970 MSD, 50 m J&W Scientific DB-5MS column
(0.2mm i.d., film thickness 0.33 mm). GC program: 5 min at 40 °C; 5
°C/min. to 300 °C and then isothermal for 30 min. The MS was operated in
full scan (50-450 Da, 1.21 scans/sec., 70eV ionization voltage) or in SIM
mode.
Combustion products were successively rinsed in hexane and methanol.
The rinsates were dried and taken up in hexane, then transferred to a
pyrolysis tube packed with quartz wool. After evaporation of the solvent,
the products were desorbed at 310 °C for 20 sec and analyzed as in “A”
above. The aromatic fraction of the crude oil was isolated by open column
liquid chromatography over silica gel, then analyzed by GC/MS in SIM
mode using equipment “B” above.
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